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STUDIES RELATED TO WILDERNESS

Under the provisions of the Wilderness Act (Public Law 88-577, September 3, 1964) and 
related acts, the U.S. Geological Survey and the U.S. Bureau of Mines conducted mineral 
surveys of wilderness and primitive areas. The act directs that the results of such surveys are 
to be made available to the public and be submitted to the President and the Congress. This 
report presents the results of a geochemical survey of the Special Mining Management 
Zone Clear Creek in the Salmon National Forest, Lemhi County, Idaho. The area was 
included in the River of No Return Wilderness by Public Law 96-312, July 23, 1980.

INTRODUCTION

The Special Mining Management Zone Clear Creek (SMMZCC) covers 39,000 acres 
in the Salmon River Mountains, 24 mi west of Salmon, Idaho, and 6 mi northwest of the 
Blackbird Mine (fig. 1; plate 1). The area has rugged topography characterized by alpine ridges 
on the southwest side and deeply incised canyons of Panther Creek and the Salmon River on the 
east and north sides. Maximum relief is 6,289 ft across a distance of 5.6 mi from Dome 
Mountain to the mouth of the Middle Fork of the Salmon River.

The geochemical evaluation of the SMMZCC consisted of the analysis of 150 rocks and 
,89 -Stream-sediment samples collected in and adjacent to the study area. Noranda Exploration 
kindly provided fractions of some stream sediments collected during their exploration program, 
both within the study area and in the area between the Blackbird (Co-Cu-Au) Mine and the 
SMMZCC. Their samples clearly reflect the long-known cobalt deposits in the region south of 
the SMMZCC (Vhay, 1948; Bennett, 1977) and generally agree with our own data from samples 
within the study area. Therefore we include our analyses of their samples in order to provide 
a more complete data set. Lund and others (1983) mapped the geology and evaluated the 
mineral resource potential of the study area. Geochemical sampling was carried out by field 
parties of the U.S. Geological Survey, including K.V. Evans, K.I. Lund, HJ. Brandenberger, 
F.D. Henderson, and E.G. Secor.

SAMPLE PREPARATION

Rock samples were crushed and pulverized to less than 100-mesh (0.15 mm) using a 
vertical pulverizer with ceramic plates.

Stream-sediment samples consisted of about one liter of sediment screened in the field 
to less than 10 mesh (1.0 mm) at each sample site. This material was air dried and sieved in 
the laboratory. The less than 170-mesh (0.090 mm) fraction was analyzed without further 
preparation; hereafter it will be referred to as the "fine" fraction. (The bulk fine fraction 
provided by Noranda was less than 80-mesh (0.18 mm) rather than the 170-mesh used by the 
USGS team.) The greater than 170-mesh but less than 35-mesh (0.5 mm) fraction was further 
processed with a Wilfley concentrating table to obtain a heavy-mineral concentrate. The less 
dense material was discarded. A hand magnet was used to remove ferromagnetic minerals from 
the concentrate and the nonmagnetic portion was then analyzed.
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ANALYTICAL PROCEDURES

Each sample was analyzed semiquantitatively for 31 elements by a six-step direct-current 
arc emission spectrographic method (Grimes and Marranzino, 1968). In addition, 106 rock 
samples were analyzed quantitatively for Zn, Cd, Bi, Sb, As, and Au using the atomic 
absorption spectrometric method (Aruscavage and Crock, 1987). All analyses were performed 
at the Denver facilities of the U.S. Geological Survey.

The semiquantitative spectrographic values are reported as six steps per order of 
magnitude (1, 0.7, 0.5, 0.3, 0.2, 0.15, or multiples of ten of these numbers) and are 
approximate geometric midpoints of the concentration ranges. Due to the high concentration of 
iron, titanium, and zirconium in the heavy-mineral concentrate, the analytical procedure was 
modified from that of Grimes and Marranzino (1968). Each sample was diluted to half of its 
original concentration by the addition of pure SiO2 , thereby reducing spectral interferences. 
Consequently, the lower detection limits for each element were doubled. Precision using the 
emission spectrographic method generally exceeds the 83 percent and 96 percent frequency 
values for plus or minus one and two adjoining reporting intervals of the mean value (Motooka 
and Grimes, 1976). Roy T. Hopkins, Jr., and Stephen J. Sutley performed the emission 
spectrographic analyses.

Quantitative data for six elements were determined for some of the samples by the atomic 
absorption method. Aruscavage and Crock (1987) provide a brief description of this widely used 
analytical method. Precision is in the 1 to 10 percent relative standard deviation range. Robert 
Fairfield and Theodore A. Roemer performed the atomic absorption analyses.

EXPLANATION OF DATA TABLES

Data are provided on a 1.44 MB diskette for easy import into most commonly used 
spreadsheet software. Five spreadsheets contain the following data: SMMZ1., stream sediments 
(nonmagnetic concentrates); SMMZ2., stream sediments, fines (splits of Noranda's samples); 
SMMZ3., rock samples; SMMZ4., rock samples; and SMMZ5., stream sediments, fines. 
Suffixes to these files indicate the spreadsheets with which these files may be used. Suffix .XLS 
indicates an Excel version 4.0 file (e.g. SMMZ1.XLS); suffix .WK1 indicates a Lotus 1-2-3 file; 
and suffix .TXT indicates a tab-delimited ASCII file. (Files with the suffix .FMT are necessary 
for importing the .WK1 files into Lotus 1-2-3 but are not accessed directly.) The data may be 
imported to the Apple Macintosh through Excel 4.0. README.TXT is a copy of this text.

Data are all given in parts per million (ppm) except where noted with a percent sign (%). 
The letter S preceding an element (e.g., S-Co) indicates analysis by the emission spectrographic 
method, whereas the letters AA preceding an element (e.g., AA-As) indicate analysis by the 
atomic absorption method. Detection limits for each element are given in parentheses above the 
element. Code N signifies that the element was not detected at the limits of detection (e.g., N 
20); code H signifies that a value was measured, but interference from other elements may have 
affected the value assigned to the given element (e.g., H 8). Symbols " <" and " >" indicate 
less than and greater than, respectively.



SAMPLE NUMBER SYSTEM 

Example 1SB001A

The first number indicates the year sampling was conducted (1 = 1981; 2 = 1982). The 
second and third characters (SB) indicate this study area. The fourth through sixth characters 
are the sample location number; note that numbers such as 1SB001 and 2SB001 are two different 
sample locations. Samples provided by Noranda all have numbers between 2SB601 and 2SB664. 
Suffixes (eighth and ninth characters) indicate the sample type:

A, B, C, D, E,   rock samples.
Al and A2   replicate rock samples.
SF   stream sediment, fine fraction (-170 mesh for USGS samples; -80 mesh for 

Noranda's samples).
SN   stream sediment, nonmagnetic fraction of heavy-mineral concentrate.
TF, TN   replicate stream sediment, fine and nonmagnetic fractions, respectively.
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